Introduction
The nominal performance of equity fund returns is easy to measure. For instance, nominal returns are simply calculated and compared to the nominal returns of a benchmark index, as specified by the equity fund manager. However, this cursory comparison of nominal performance does not control for differences in risk and style characteristics (e.g., small versus large-cap, value versus growth, etc.) of the fund 1 . Given the difficulty of accounting for such characteristics, both practitioners and academics have struggled with accurately measuring risk-adjusted performance of equity funds over time. To evaluate the risk-adjusted performance of active equity funds, it is necessary for the fund manager to employ appropriate passive benchmark indexes (Carhart, 1997; Fama and French, 1993; Gruber, 1996; Jensen, 1968; Roll, 1977; Sharpe, 1966) . For example, a benchmark index should be designated by the equity fund manager on the grounds that it is: (1) clearly specified alongside the fund's objectives in the product disclosure statement/prospectus;
and (2) commensurate with the fund's investment style and risk characteristics. If an incorrect benchmark index is chosen by the equity fund manager this may inevitably lead to risk-adjusted return underperformance and poor investment decisions being made (Anderson, 2009 ).
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A benchmark index is deemed to be 'misspecified' if it cannot align itself with the style characteristics of the equity fund it is attempting to benchmark performance against.
For instance, it would not be appropriate to evaluate the performance of an equity fund that is heavily weighted with small-cap growth stocks against a benchmark index that consisted mainly of large-cap value stocks. Therefore, an appropriate benchmark index will be one that can evaluate performance and managerial skill by closely tracking the investment style of the equity fund, and not one that can be easily beaten due to misrepresentation of the stocks that actually comprise the fund. If an equity fund is indexing an alternative benchmark then it is essentially passively managed and should be scrutinized for receiving active management fees.
Despite the plethora of equity fund performance research, only a handful of studies have considered benchmark index appropriateness. Brown, Davies and Draper (1992) , Titman (1989, 1994) and Daniel, Grinblatt, Titman and Wermers (1997) briefly discuss the benchmarks chosen by equity fund managers, however, it was not until Tierney and Bailey (1995) Elton, Gruber and Blake (2003) suggest that despite the myriad of available US style indexes, US equity funds managers appear to self-designate benchmark indexes that are misaligned from their investment styles. Costa and Jakob (2006) use data from US stock market indexes to examine whether the alpha and factor loadings generated by Carhart's (1997) four-factor model are sufficient metrics for evaluating equity mutual fund manager risk-adjusted performance. Their findings suggest that the four-factor model is not sufficient as a stand-alone metric of US equity mutual fund performance. This indicates that for US equity funds, manager performance attributed to a significant alpha during a specific period must be adjusted relative to the alpha of the benchmark index over the same period.
Similarly, Cremers, Petajisto and Zitzewitz (2012) show that large passive benchmark indexes (such as the S&P 500 
Data and Methodology
To obviate the need for currency translation, we use monthly total return data for eight Australian stock market indexes from January 2004 through December 2012 (see To measure risk-adjusted return performance of the indexes we use the Carhart (1997) four-factor regression method.
The four-factor model applies Fama and French's (1993) three-factor model with an additional factor to capture Jegadeesh and Titman's (1993) one-year momentum anomaly. This regression generates an alpha, similar to the alpha in Jensen (1968) , and is designed to capture the riskadjusted return performance of a fund/portfolio. To test whether Australian stock indexes have statistically significant alphas and factor loadings we follow the approach taken by Costa and Jakob (2006) . For our initial analysis we use the following four-factor model:
where ri is the monthly index return minus the US one- From the regression outputs the factor loadings on RMRF, SMB, and HML should be related to the orientation of the particular index. Most broad based indexes hold a fairly large portion of the entire market; therefore we expect the factor loadings on RMRF to be positive and significant.
For an index with smaller (larger) capitalization stocks we expect a positive (negative) SMB factor loading. For growth stock indexes (value stock indexes) we would expect a negative (positive) HML factor loading. It is anticipated that unmanaged indexes do not follow any particular momentum strategy, therefore WML factor loadings for Jegadeesh and Titman's (1993) momentum factor should be statistically insignificant.
To gain a better understanding of how alpha and the factor loadings change through time we break the full 108-month sample period into rolling 36-month periods.
MorningStar generally reports mutual fund returns over one-, three-, five-, and ten-year periods. However, the most popular time horizon is the 36-month rolling average horizon. The SMB factor loadings for the stock indexes are both negative and statistically significant 5 (with the exception of ASXMC50 and ASX100, which are negative but not significant5, and ASXSO, which is positive and significant).
This suggests that seven of the eight Australian indexes are more mid to large cap orientated relative to the AsianPacific market factor portfolio. The SMB factor loading for ASXSO is of no surprise given the small cap composition of the index. Therefore, both Hypothesis 3 and 4 are accepted. The HML factor loading for all eight indexes are both negative and statistically significant. This suggests that the Australian stock market is more growth oriented relative to the Asian-Pacific market factor portfolio, so Hypothesis 5
is accepted and Hypothesis 6 is rejected.
The WML factor loadings are mainly positive and statistically insignificant (with the exception of ASX20 and ASXSO). ASX20 has a positive and significant factor loading for Jegadeesh and Titman's (1993) momentum factor at the ten percent level, while ASXSO has a negative coefficient but is not significant. These results suggest that momentum does not play much of a role in the Australian stock market, which is consistent with the notion that unmanaged indexes should not have significant momentum factor loadings.
Therefore, Hypothesis 7 is accepted for seven of the eight indexes.
We also generate rolling 36-month sample periods starting with the period between January 2004 and December 2006. Australian Stock Indexes and the Four-Factor Model In untabulated results we check the robustness of our findings by re-running model (1) 
Conclusion
Interpretation of a significant alpha is generally viewed as abnormal manager performance. While this may be possible for equity funds/portfolios, unmanaged stock indexes should not generate significant alphas. Using Carhart's (1997) four-factor model we generate alphas and risk factor loadings for Australian stock indexes.
The initial full sample period analysis does not provide indication of significant alphas in the indexes examined.
However, by carrying out 36-month rolling regressions, we discover at least four significant alphas in seven of the eight indexes. As previously reported in the US, this paper confirms that similar issues exist with the four-factor model using Australian indexes. Prior literature Jakob, 2006, 2010) using US data has shown that it is essential to evaluate an equity fund's alpha and risk factors relative to the alpha and risk factors of the selected benchmark index. Given the variability in alphas and factor loadings observed, Australian equity fund performance should be evaluated and benchmarked against appropriate indexes over the same time horizons.
